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Abstract 
 
Online communities have brought great benefits 
to society; however, relatively few of them are 
successful in sustaining community activities. It is 
necessary to have a better understanding of the 
contextual development of online communities. This 
study adopts the theory of networked influence to 
address the research objective. Data is collected 
from an online community which has been in 
operation for ten years. We investigate the 
community’s sustainability on a longitudinal basis, 
focusing on its dynamic temporal development, with 
regard to how it was formed, became robust, and 
either declined or was sustained. Adopting social 
network analysis with a qualitative approach, we 
identify several types of emerging leaders and how 
the “relay events” between them had a significant 
impact on communication prolongation. Their 
influence is found to extend across discussion entities, 
resulting in communication homogeneity, and 
leading to significant network effects that are 
relevant to participants’ interactions. 
Keywords: Online community, networked 
influence, online discussion forum, social network 
analysis, content analysis 
 
1. Introduction  
 
Social media have become an important online 
social venue where people can connect and 
communicate. In particular, online communities have 
enabled people to find others with common interests, 
passions, questions or problems, and, subsequently, 
to share information and knowledge as well as give 
mutual support. Thus, an online community refers to 
any virtual social space where people get together to 
find company and share information and support [1]. 
By connecting with known or unknown others in 
these communities, one’s knowledge can be publicly 
visible through a variety of online messages being 
posted, read and shared [2, 3]. Since this kind of 
social media can provide significant value for the 
users, it can also become a great benefit to society, 
i.e., an important social capital across multiple 
dimensions [see 4 for a review]. However, despite the 
increasing value online communities bring to society, 
researchers have noticed that participants are not 
necessarily as active as has been believed [5-7]. 
Studies have found that many online communities 
have turned into “cyber ghost towns” [8] which no 
longer serve as conduits for online communication or 
knowledge sharing [2, 9, 10]. 
The question regarding how online communities 
can be sustained has attracted much research 
attention. This is evident in the growing number of 
studies that focus on topics such as how community 
members are recruited and maintained [11, 12], the 
driving forces that enhance member participation [8, 
9], the identification of influencers who lead or 
encourage member participation and retention [13, 
14], and the interactions between the influencers and 
those being influenced [15, 16]. This “networked 
influence” [17, 18] indicates network patterns in 
which one influences the behavior of others in the 
networked environment, and is considered to be 
critical to the sustainability of online communities. 
Based on the theory of networked influence, this 
study addresses the challenges of sustaining online 
communities by answering the following question: 
How does participant communication and influence 
in a networked environment lead to the emergence of 
leaders, which consequentially sustains the online 
community?  
We investigated an online automobile community 
centered on the model N1 (a pseudonym) that 
emerged from the online discussion forum URcar 
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(also a pseudonym). The N1 automobile community 
has attracted a large number of automobile amateurs 
and experts who repeatedly and continuously post 
their opinions and user experience. This community 
began with a discussion board entitled “N1 owners, 
please sign in here” (abbreviated to Sign-in), which 
we selected as the main case, as it was the longest 
car-related discussion on this forum. The discussion 
has lasted for about 10 years, beginning in February, 
2007, and is still active. As the research progressed, 
three other discussion boards (abbreviated as “Car-
life,” “Life-together,” and “DIY”) were seen to be 
relevant to the N1 discussions. These four discussion 
boards formed the N1 community. To more 
comprehensively understand this community, we 
collected all the online posts from the four discussion 
boards, which comprised 1,077 participants and 
15,959 messages. Using this substantial dataset, we 
discovered how this community emerged, developed 
and then was sustained over such a long period of 
time. 
We conducted social network analysis with 
qualitative content analysis. Adopting this joint 
method gave us a clearer understanding of the 
dynamic changes in the influence networks 
constructed by the participants. We investigated the 
temporal development of the community and 
identified specific participant roles that are influential 
in sustaining the online community, as well as the 
network effects brought by those roles. This research 
revealed several interesting findings. First, we 
identified several types of emerging leaders (i.e., 
“generous question respondents”, “cross-boarders,” 
and “social bond” leaders) and the relay events 
between them that have a significant impact on the 
prolongation of online communication. Second, we 
found that their influence extends across different 
discussion boards, resulting in an increasing 
homogeneity of networked communication that 
enhances participants’ interactions. Lastly, we found 
that cross-board communication leads to a “network 
migration” that is relevant to the community’s 
sustainability. We believe that these findings 
contribute to the field of online community by 
combining the investigation of dynamic changes with 
the cross- discussion board phenomenon. 
In the following, we discuss the relevant literature 
regarding online community sustainability and the 
theory of networked influence. We then explain the 
research methodology, including the data collection 
and analysis, after which we present and discuss the 
research findings. The paper concludes with the 
theoretical and practical implications, along with 
proposed directions for future research. 
 
2. Literature Review  
 
Although the popularity of social media has led to 
exponential growth in the volume and significance of 
online communities, a body of literature has argued 
that managing this form of community involves 
challenges regarding user participation, membership 
retention and community sustainability. In an open 
communal environment, participants can join and 
leave freely without obligation [19], and such 
communities are usually managed and run by the 
members themselves [2] without obvious organizers 
[20]. Community activities can become hit-or-miss 
affairs, which can discourage people from 
contributing valuable information [21]. Moreover, as 
most participants are unlikely to know each other in 
person, they may have difficulty developing stronger 
levels of individual trust [22]. Also, participants do 
not share “institution-based trust,” because the 
forums are not created for any organizational goal 
[23]. As a result, despite their increasing growth for 
multiple purposes, relatively few online communities 
have been successful in enhancing user participation 
and interactivity [7, 8] or facilitating knowledgeable 
conversations [2, 24]. 
In order to better understand online community 
sustainability, previous studies have investigated user 
participation with regards to membership retention. 
In their work on knowledge gaining and learning 
processes in online communities, Lave and Wenger 
[25] identified the behaviors of a spectrum of 
participant types that ranged from “newcomers” to 
“full participation.” This precipitated the 
identification of the dynamic changes in participant 
roles. Kim [11] differentiated several participant roles: 
visitors, novices, regulars, leaders, and elders. Preece 
and Schneiderman [26] proposed a reader-to-leader 
framework based on the degree of participant 
involvement. These proposed frameworks start from 
a reader type, who only consumes content. This type 
is followed by the casual user, who invests some time 
and effort in making small contributions and carrying 
out minor acts of participation in a community. The 
frameworks then continue with more serious users 
who invest significant time and effort in community 
participation, culminating in a member who creates 
significant content, and leads and moderates 
discussions in the community. It has been argued that 
users who invest more effort in an online community 
and participate in online communication more 
actively are easily identified as online leaders who 
add more value to the community [9]. 
Prior research suggests that online leaders play an 
important role in sustaining an online community. 
They are able to induce a large number of members 
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to participate [27, 28], thereby enhancing 
knowledgeable conversations and the exchange of 
information [2]. High responsiveness and 
interactivity among participants are believed to be 
beneficial for community members [29, 30], since 
online communities are able to continue under such 
conditions [30]. 
In addition to the above literature concerning 
online leadership at the individual level with regard 
to the degree of involvement, another important 
research stream has further addressed the 
interpersonal processes that sustain online 
communities. In this stream, researchers have pointed 
out that since reciprocity serves as a driving 
operational force, online user participation is highly 
influenced by peers [10, 15, 31, 32]. Researchers 
have approached this from several angles, identifying 
the following: (1) leaders who encourage others to 
engage in conversations [33], (2) the characteristics 
and impact of such leaders on a community, e.g. 
super-posters who post a large number of messages 
and can dominate collective opinions [13], or silent 
leaders who encourage the others to express their 
opinions through information exchanges [14]; and (3) 
how such leaders influence the behavior of others 
(e.g., herding behavior [15]), and how those being 
influenced react (e.g., community member adaptation, 
addressed by Welbers and Nooy [34]). 
In this research, we drew on theory of networked 
influence to examine the emergence of leaders and 
the interaction between these leaders and 
participation. This theoretical perspective [17] allows 
us to study interpersonal behavioral patterns in terms 
of the actions and interactions of a leader in a 
networked situation, rather than in isolation [32, 35]. 
It also offers a perspective on how one leader’s 
behavior can influence others and bring about a 
structural change [36]. Hara and Hew [24] studied 
online conversations and analyzed participants’ 
interactive communication. Their study focused on 
knowledge sharing, and their results indicated that 
when knowledge seekers post questions or request 
help from the community, a knowledge provider 
might share his/her knowledge in the form of a story 
describing a similar experience in which he/she 
worked out a solution to the problem. Such 
interactions are particularly important for knowledge 
sharing in online communities, because knowledge is 
created and accumulated predominantly through high 
levels of interaction and the dynamic reciprocity of 
participants’ online conversations [2, 18, 37]. Based 
on the networked influence theory, we consider 
interpersonal behavior from the perspective of online 
conversations to be relevant to this present study. 
 
3. Research Methods  
 
We collected data from “URcar,” a popular online 
discussion forum in Taiwan. Specifically, the online 
community centered on the vehicle model “N1” was 
selected as the case for this study. This community 
was formed by four discussion bulletin boards 
relevant to the N1 discussion, which are entitled as 
follows: “N1 owners, please sign in here,” “[Car Life] 
the first generation of the N1 produced in early 1996 
is still working,” “The automobile republic of N1 
MAX,” and “N1, an energy efficient vehicle and its 
DIY.” In this report, these are abbreviated to “Sign-
in,” “Car-life,” “Life-together,” and “DIY,” 
respectively, and the names of the participants have 
been replaced with pseudonyms.  
 In order to analyze the content of the 
communication within the online community, we 
collected the textual data of the online posts. The 
basic information of a post includes user name, user 
portrait, date, time, an ordinal number, and the main 
text of the post. Given the great volume and rich 
content of the dataset, this case provides a good 
opportunity to study online community sustainability 
over time. 
To address the research objectives, 
methodologically we applied social network analysis 
with qualitative content analysis. We investigated the 
social networks in a community that emphasizes the 
post-and-reply approach. This included people who 
posted messages, who replied to one another, whose 
messages were cited, and who asked or answered 
questions directly. In the social graphs illustrated in 
this report, the nodes represent individuals who 
posted messages, and the lines are the links between 
the individuals based on questions asked and replies. 
Also, the size of the nodes reflects the number of an 
individual’s posts, while the thickness of the lines 
pertains to the level of the individual links (number 
of interactions). UCINET software was adopted to 
assist in our organizing and managing the dataset. 
 
4. Analysis and Findings  
 
Over a period of ten years, participants came and 
left, with some continuously posting messages, while 
others participated intermittently and still others 
stopped posting altogether. When considering the 
overall number of participants and posts, the 10-year 
development of the online community can be divided 
into three stages: developing, active and declining. 
 
The Developing Stage: The Frequent Knowledge 
Contributors emerge as community leader 
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being formed by the participants. Since Hsaio played 
a central role, the Sign-in discussion became a very 
“Hsaio-centric” networked communication. 
 
The Active Stage: The Cross-boarders led to 
Homogeneity of Networked Communication 
Participants’ interactions became more active 
between 2012 and 2014, averaging more than 1,000 
messages posted by more than 200 people, and 100 
or more newcomers joined in these discussions. We 
found that three other discussion boards related to the 
N1 appeared to be highly connected with the focal 
discussion board (i.e., Car-Life, Life-together, and 
DIY). 
Content analysis of the posted online messages 
revealed that a small group of “cross-boarders,” who 
were wandering among the discussion boards, played 
significant roles. That is, their activity encouraged 
others to communicate across different discussion 
boards and led to the homogenization of the content 
of the communication in this community. 
The conversation below between Niko and Gold 
on Sign-in shows the occurrence of cross-board 
communication. When Niko claimed to have read 
through all the posts in this board, Gold suggested 
reading more on another board (i.e., Life-together) 
and jokingly welcomed Niko aboard. 
 
[Niko wrote on Sign-in, 06.09.2014, #6860] 
Finally!! I have read through all the 6,000 posts 
and more!! I’ve learned a lot about the 
maintenance skills and smart tricks to keep my car 
in good condition. Thank you for all sharing. 
[Gold replied to Niko’s post on Sign-in, 
06.09.2014, #6861] haha... congratulations. But 
you haven’t finished yet as you have another 
important board to conquer: Life-together created 
by Master Su... You carry on. You will catch up 
with us. 
 
The message below also shows that the users 
were familiar with where the information could be 
found. In this case, Tom suggests to the others to read 
posts on the other discussion board where they might 
find more useful knowledge. 
 
[Tom wrote on Sign-in, 31.08.2014. #6818] [Tom 
replied to a question asked by Cheese]... This is 
the simplest way to sort out that problem. If you 
want to deal with it more professionally, you can 
use a multi-meter. For that, you can find 
information at DIY, where Mr.Right has provided 
a lot of useful information regarding the solution 
to this problem. 
 
The content of the online posts clearly indicates 
that participants were becoming familiar with those 
who were knowledgeable about particular car issues. 
 
[Handsome wrote in DIY. 07.02.2014, #216] ... 
For this issue, you might like to refer to the other 
discussion board, Life-together. There, you will 
find an expert called Su, who is very 
knowledgeable about related issues... 
 
The number of cross-boarders was not large 
(Figure 2 shows some of them), but their frequent 
posts quantitatively dominated the online discussions. 
In our study, they comprised 14.67% of the 
participants (158 cross-boarders), produced 80.18% 
of all posts, contributing over 95% of the posts in 
October, 2013. Their frequent posting was considered 
to be positive for the development of this community, 
as (1) they generously shared professional knowledge 
as well as the tricks of the trade based on personal 
experience, which led them to become important 
knowledge contributors; and (2) they told newcomers 
where to find the knowledge they needed from the 
large bulk of posted information, or recommended 
experts who might have the know-how to resolve 
their car problems. Thus, they played an important 
role as information navigators. Moreover, while they 
might be more active on one discussion board than on 
the other boards, their guidance for others looking for 
possible solutions usually led across the different 
boards. The occurrence of cross-board 
communication clarified the importance of 
considering the four discussion boards as a whole, 
rather than as independent discussion entities. Taking 
into consideration the cross-board communication, 
we have illustrated the four-board community as a 
whole (Figure 2). 
Our exploration of the cross-board network 
(Figure 2) showed us that we had almost 
misunderstood the situation, believing that the 
influencing power of Su and his discussion boards 
(i.e., Car-life and Life-together) were fading away. In 
fact, Su’s influence remained and he played an 
important role in terms of the quantities of posts, and 
the high degree of centrality and betweenness. 
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phenomenon of network migration. With their 
involvement, the community was sustained by the 
“relay event” of the influencing roles. 
 
Table 2. Summary of the research findings 
Stage The influencers 
and their 
characteristics 
Network effect 
Developing  Hsiao, and a 
few other 
frequent 
responders to 
questions, 
appeared to play 
central roles in 
the networked 
communication.
 Two-way 
conversations 
emerged, but they 
were generally 
Q&A-like. 
 A strongly 
supportive 
community was 
formed through 
the Q&As. 
Active A group of 
cross-boarders 
(Su, Cheese, 
Tom, etc.) who 
were generous 
knowledge 
contributors and 
information 
navigators had a 
high degree of 
centrality and 
betweenness in 
the networks. 
 Cross-board 
communications 
became 
homogeneous. 
 Four discussion 
boards merged 
into one robust 
community. 
Declining Mr.Right, the 
DIY boards’ 
creator, behaved 
like a 
community 
leader with an 
idiosyncratic 
communication 
style. 
 The phenomenon 
of network 
migration 
occurred: 
participants 
moved to DIY 
from Sign-in. 
 Fewer people 
were isolated, as 
newcomers were 
cared for and 
included in the 
network. 
 While 
communication 
was declining on 
most of the 
discussion boards, 
DIY sustained 
community 
members’ 
interactions. 
 
We believe that our findings are of significance 
and contribute to the research field of online 
communities in several aspects. First, the research 
outcomes contribute to the discussion topic of online 
community sustainability. This study was carried out 
on a longitudinal basis and helps to provide a greater 
understanding of the temporal changes of an online 
community (with regard to how it develops, becomes 
robust, and declines) and the ways in which such 
communities can be sustained. In view of an 
insufficient understanding of network-level 
interaction dynamics, previous studies in this field 
have called for further research [30, 36, 38]. The 
findings of this current longitudinal study 
significantly increase our understanding of the 
dynamic nature of online communities. 
Second, we have identified three types of online 
leaders whose influence on online communication 
going forward ensures that interactions will continue. 
From the theoretical perspective of participant roles, 
researchers have shown interest in identifying 
different typologies of online participants. Some have 
studied active participants, such as “super-posters” 
[13], while others have focused on inactive roles, e.g., 
“lurkers” [39]. In response to previous studies on 
participant roles, this study has determined that the 
volume of participation can be critical for a 
community. Nevertheless, more importantly, our 
research has found that the “relay event” between 
online leaders in different stages significantly 
impacts the development of an online community. 
Thus, the reason why some people in a networked 
environment matter more than others is not just about 
the number of participants or levels of participation: 
the manner in which they influence the community is 
also a factor. 
Third, while some have contended that studying 
networked influence based on a standalone entity 
restricts our understanding of online communities [39, 
40], this research responded by providing compelling 
evidence that one individual’s influencing power can 
be extended across different discussion entities (i.e., 
discussion boards, in our case) and, consequently, 
can significantly impact the nature of networked 
communication (i.e., communication homogeneity) 
and lead to changes in the network structures (i.e., 
network migration). 
Prior research in this field has provided valuable 
insights into the sustainability of online communities. 
However, most of the literature has provided only a 
snapshot view, and has paid limited attention to their 
dynamic changes of such communities [19, 30, 36]. 
Our findings provide evidence that network patterns 
in the communal context rarely remain static, but 
rather are constantly changing. Conversations among 
Page 2002
members are a sequence of events, not once-in-a-
lifetime occurrences. Furthermore, this research 
shows that online communities do not typically form 
around a single conversation space, but are 
constructed and operated across different entities. 
Clearly, if we consider the development of networked 
influence as a standalone entity only, this would limit 
our understanding of online communities in the poly-
contextual environment [28, 39, 41]. We believe that 
this study contributes to filling in that research gap.  
We believe that our findings provide useful 
insights into the networked patterns offered by this 
form of online communities. However, this research 
still has a limitation in that we did not explore online 
communities in general, making it difficult to gauge 
the generalizability of our findings. Moreover, now 
that this rich dataset has been collected, deeper text 
analysis could identify different types of participation 
roles. Further research is needed with regard to the 
aforementioned research perspectives. 
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